ABSTRACT As part of a study on the inquilinous cynipids belonging to the tribe Synergini (Hymenoptera: Cynipidae: Cynipinae) in the Chinese fauna, we report in the present paper three species of the genus Ceroptres Hartig from that country, including C. masudai Abe, 1997 and two new species, C. distinctus sp. nov. and C. setosus sp. nov. In addition to detailed descriptions of the new species, we also provide an illustrated key to the species of the genus known from the Palaearctic region and a brief comparison between the Palaearctic and Nearctic Ceroptres species. Type specimens of the new species are deposited in the Parasitic Hymenoptera Collection, Zhejiang University, Hangzhou, China (ZJUH).
Cynipid inquilines are the members of the family Cynipidae that cannot make galls of their own and rather are obligate inhabitants of galls induced by other insects, deriving their nutrition and protection from galls of their hosts, mostly their cynipid relatives (Ronquist 1994 , Ronquist and Liljeblad 2001 , Nieves-Aldrey and Medianero 2010 . As larvae, cynipid inquilines either develop inside the gall-inducer chamber and usually cause the subsequent death of the gall-inducer cynipid larvae, or locate and feed in the peripheral tissue of the gall, especially when the number of inquilines is high (Csó ka et al. 2005 , Melika 2006 ).
All cynipid inquilines currently are lumped together in the tribe Synergini because of their biology (Ronquist 1999 , Csó ka et al. 2005 , Liu and Ronquist 2006 and suggested monophyly by earlier phylogenetic studies based on morphology (Ronquist 1994, Liljeblad and Ronquist 1998) . However, a more recent phylogenetic study based on combined analysis of both morphological and molecular data suggested that the cynipid inquilines have evolved independently from gall-making ancestors several times and thus do not form a monophyletic group (Nylander et al. 2004 ). Both hypotheses, although different, support that the cynipid inquilines are gall wasps that have lost the ability to induce their own galls (Ronquist and Liljeblad 2001) .
Inquiline cynipids have a worldwide distribution, mostly from the Holarctic regions. They currently are represented by eight genera, of which six genera, including Ceroptres Hartig, Saphonecrus Dalla Torre & Kieffer, Synergus Hartig, Synophrus Hartig, Ufo Melika & Pujade-Villar, and Agastoroxenia Nieves-Aldrey and Medianero, are associated with cynipine galls on oaks; Periclistus Foerster with Diplolepis galls on roses; Synophromorpha Ashmead with Diastrophus galls on Rubus; and Rhoophilus Mayr with Scyrotis moth (Lepidoptera: Cecidosidae) galls on Rhus species (Anacardiaceae) (Ritchie and Shorthouse 1987 , Ronquist 1994 , Ronquist and Liljeblad 2001 , Van Noort et al. 2007 , NievesAldrey et al. 2009 , Nieves-Aldrey and Medianero 2010 . For identiÞcation to genera, provided a comprehensive, well-illustrated key to all known genera except Agastoroxenia, and the key by Weld (1952) still is useful although somewhat out of date.
Around 151 species of cynipid inquilines are known worldwide, of which 38 are from the western Palaearctic (Csó ka et al. 2005) . In comparison to the other regions of the world, the eastern Palaearctic region including China has been poorly studied for its fauna of cynipids, including the inquilines (Abe et al. 2007) , although the region potentially is very rich in cynipids given its species diversity of cynipid host plants, particularly the oaks and close relatives in the family Fagaceae (Huang et al. 1999) . In this study, we report for the Þrst time three species of the genus Ceroptres Hartig, 1840 from China.
Materials and Methods
All the specimens from China used in this study are from the Parasitic Hymenoptera Collection, Zhejiang University, Hangzhou, China (ZJUH). Additional materials were examined from the American Museum of Natural History, NY (AMNH) and the U.S. National Museum of Natural History, Washington, DC (USNM) ( Table 1) .
We follow Ronquist and Nordlander (1989) for terminology of morphological structures, Melika (2006) for abbreviations for fore wing venation, and Harris (1979) for terminology of cuticular surface sculptures. Additional abbreviations used here include: F1ÐF12, Þrst and subsequent ßagellomeres; POL (distance between the inner margins of posterior-ocellar ocelli); OOL (distance from the outer edge of a posterior ocellus to the inner margin of the compound eye); and LOL (shortest distance between anterior and posterior ocelli).
Descriptions and measurements were made under a Leica MZ 12.5 stereomicroscope (Wetzlar, Germany), and photos taken by a digital camera (QImaging, Micropublisher 3.3 RTV) attached to a Leica MZ APO stereomicroscope (Wetzlar, Germany) by using Synoptics Auto-Montage version 5.0 software. Several specimens were gold coated with a sputter coater and examined with a scanning electron microscope.
All type specimens are deposited in the Parasitic Hymenoptera Collection, Zhejiang University, Hangzhou, China (ZJUH).
Results

Ceroptres Hartig, 1840
Zeit. fü r Ent. (in German)., 2: 186. Type species: Ceroptres clavicornis Hartig.
This genus differs from all the other genera of Synergini by having the second metasomal tergite rather small and free, not fused with third metasomal tergite, with dense pubescence anterolaterally ( Fig. 3d and  h ). The genus is most similar to Synophromorpha Ashmead, 1903 among the synergine genera, but differs from the latter in having frons with two raised vertical carinae going from the ventral margin of antennal sockets and more or less extended to clypeus (Fig. 3a) , and radial cell of fore wing closed along front margin ( Fig. 1f and 2f) .
Ceroptres Hartig comprises 24 known species distributed throughout the Holarctic region, with the majority of species described from the Nearctic (Ritchie 1984) . The four species of Ceroptres known from the Palaearctic region include two species from the western Palaearctic, C. cerri Mayr, 1872 and C. clavicornis Hartig, 1840 after the newly revision Pujade-Villar and Nieves-Aldrey (1993), and two species from the eastern Palaearctic, C. kovalevi Belizin, 1973 from the Russian Far East, and C. masudai Abe, 1997 from Japan and Korea (Belizin 1973 , Abe 1997 . Revisionary study of the genus to species level is unavailable, except for the western Palaearctic species (Pujade-Villar and Nieves-Aldrey 1993). The genus has not been reported previously from China.
All species of Ceroptres except two attack the galls of various cynipine species on Quercus spp. (Fagaceae) (Ronquist 1994) . The two species reported to be associated with noncynipine hosts are C. inermis (Walsh) known from galls of Cincticornia pilulae (Osten Sacken) (Diptera: Cecidomyiidae) on oaks and C. globules (Beutenmueller) reared from a rose stem gall that probably was induced by Diplolepis nodulosa (Ashmead) and modiÞed by Periclistus pirata (Osten Sacken 1865) . Although knowledge of the host speciÞcity of the genus is rather limited, it has been shown that C. clavicornis always develops in galls associated with Quercus L. species from the section Q. robur, Q. petraea, and Q. pubescens etc., whereas C. cerri can be found in galls on Q. cerris, or on evergreen oaks with Mediterranean distribution, Q. suber, Q. ilex, and Q. N, the number of specimens examined; M, male; F, female; T, type of specimens.
coccifera (Pujade-Villar et al. 2003 , Sadeghi et al. 2006 . As far as is known, all species have one generation per year and spend over-winter in the gall (Ritchie 1984) .
In this study, we report for the Þrst time three Ceroptres species from China, including two species new to science, i.e., C. distinctus sp. nov. and C. setosus sp. nov. from eastern China, and C. masudai Abe from northeastern China. In addition, we also provide a key to all Palaearctic species of this genus and a brief comparison between Palaearctic and Nearctic species of Ceroptres.
Key to Palaearctic species of Ceroptres
1 Frons with two vertical carinae (Fig. 3a) (Fig. 1c) ; notauli shallowly impressed and narrow antero-medially and relatively deep and broadened posteriorly (Fig.  1c) ; radial cell closed and 5.3 times as long as its maximum width (Fig. 1f) ; metasoma pale yellow ( Fig. 1g) (Fig. 2c) ; notauli deeply impressed along entire length, narrow anteriorly and somewhat broadened posteriorly (Fig. 2c) ; radial cell closed and 3.3 times as long as its maximum width (Fig. 2f) ; metasoma dark brown ( Fig. 2h) (Fig. 3b) ; radial cell of forewing 3.0 times as long as its maximum width; subalar depression of mesopleuron absent (Fig. 3c) ; mesopleuron without striae (Fig. 3c) ; fourth to seventh metasomal tergites with punctuate medio-posteriorly ( Fig. 3h (Fig. 3f) ; radial cell of forewing 2.4 times as long as its maximum width; subalar depression of mesopleuron present (Fig. 3g) ; mesopleuron with faint striae dorsoanteriorly (Fig. 3g) ; fourth to seventh metasomal tergites smooth and shiny without punctures (Fig. 3d) Head (Figs. 1aÐ b) . Head alutaceous with sparse silver setae. Head slightly narrower than mesosoma, subquadrate, 2.9 times as wide as medial long in dorsal view and 1.6 times as wide as high in front view. Gena with setiferous punctures, slightly expanded behind eye, invisible behind eye in front view, and narrower than cross diameter of eye. Malar space 0.7 times as long as height of eye. POL: LOL: OOL ϭ 20: 9: 17. Transfacial distance 1.1 times as long as height of eye; diameter of antennal torulus 1.4 times as long as distance between them. Inner margins of eyes parallel. Frons densely pubescent; medial raised area without striae, bordered by two weak vertical carinae from the ventral margin of the antennal sockets; lower frons delicately coriaceous, with sparse silver setae and dense delicate striae irradiating from clypeus and reaching eye and ventral margin of antennal sockets. Clypeus slightly rectangular, coriaceous, impressed, and wider than high, with distinct small anterior tentorial pits; epistomal sulcus indistinct but visible; clypeo-pleurostomal line indistinct, ventral margin emarginated, without incision medially. Frons and vertex glabrous with sparse setae; lateral frontal carina absent; occiput smooth with sparse setae.
Antenna (Fig. 1e) . Antenna 12-segmented, slightly longer than head plus mesosoma; pedicel subglobal, 1.1 times as long as wide; F1 2.0 times as long as pedicel and 0.6 times as long as F2; relative lengths of antennal segments from scape to F10: 6: 4: 8: 13: 19: 14: 13: 12: 11: 11: 10: 21.
Mesosoma (Figs. 1c and d) . Mesosoma 1.2 times as long as high in lateral view. Pronotum pubescent, without lateral carina, submedian pronotal pits narrow, transversal, separated by a wide median carina. Mesoscutum largely smooth and shining, with sparse setigerous punctures. Notauli shallowly impressed and narrow antero-medially, relatively deep and broadened posteriorly. Antero-median parallel lines absent almost invisible; median mesoscutal line present, in form of rather short triangle, extending to 1/10 of entire length of mesoscutum; parapsidal lines present and shallowly impressed, extending to three-fourths of entire length of mesoscutum. Scutellum slightly wider than long, rugose, with dense setae and longer apical-laterally; scutellar foveae smooth and shiny without sculpture, separated by a medial wide carina. Mesopleuron smooth and shiny, densely pubescent in lower portion; metapleural sulcus reaching mesopleuron in upper three-fourths of its height in lateral view; metapleuron and propodeum pubescent; lateral propodeal carinae distinct, curved medially; area between two lateral carinae coriaceous, with dense setae laterally, slightly narrower in lower portion.
Fore Wing (Fig. 1f) . Wing margin ciliated; wing surface densely setose except for sparsely setose basal portion; radial cell closed and 5.3 times as long as its maximum width, areolet distinct, large and closed. Vein RsϩM well-marked, extending to three-fourths of distance between areolet and basal vein, directed toward half of basal vein.
Legs. Tarsal claws with a small basal lobe and tooth.
Metasoma (Fig. 1g) . Metasoma as long as head plus mesosoma, 1.1 times as long as its maximum height in lateral view; second metasomal tergite small and free, not fused with third metasomal tergite, with a patch of pubescence antero-laterally; dorsal portion of fourth and sixth metasomal tergites without scattered setae and small punctures. Hypopygium with very minute dense punctures, ventral ridge with white setae, prominent part of ventral spine of hypopygium short, 3.0 times as long as its maximum width.
Color. Head largely brightly brown except for mandibles dark yellow basal-medially, maxillary and labial palps pale yellow; antenna dark yellow basally and pale brown medio-posteriorly; pronotum dark yellow; mesoscutum and mesopleuron yellowish brown but mesopleural triangle and tegulae dark yellow; legs dark pale; metasoma pale yellow basally and dark yellow apically; wing membrane pale gray and veins of fore wing dark yellow.
Male. Similar to female but body largely yellowish brown except for antennae dark yellow and legs pale yellow, antenna with 14-segments, head very slightly higher than broad in front view, malar space higher than female, and gena much broader behind eye. Length of body 1.9 mm. Diagnosis. This species is similar to Ceroptres masudai Abe in Japan, but can be distinguished easily from the latter by the following characters and Table 2 : 1) median raised area of frons strongly developed (Fig.  1a) ; 2) median mesoscutal line very short and extending to 1/10 of entire length of mesoscutum (Fig. 1c) ; 3) antero-median parallel lines of mesoscutum absent (Fig. 1c) ; 4) lateral propodeal carinae curved medially; and 5) radial cell of fore wing relatively long, 5.3 times as long as its maximum width (Fig. 1f) . This species is also related to the new species C. setosus sp. nov., but can be distinguished from the latter by using the key provided above and using Table 2 .
Distribution. China (Zhejiang).
Biology. Unknown.
Etymology. From Latin distinctus meaning different.
C. setosus. sp. nov. (Figs. 2aÐ h) 
Description
Female. Length of body 1.8 mm, fore wing 2.0 mm and ovipositor sheath 0.4 mm.
Head (Figs. 2aÐ b) . Head alutaceous with sparse white setae. Head slightly narrower than mesosoma, subquadrate, 2.8 times as wide as median long in dorsal view and 1.5 times as wide as high in front view. Gena with setiferous punctures, hardly expanded behind eye, invisible in front view behind eye, narrower than cross diameter of eye, measuring behind eye. Malar space 0.65 times as long as height of eye. POL: LOL: OOL ϭ 10: 5: 9. Transfacial distance 0.9 times as long as height of eye; diameter of antennal torulus 1.8 times as long as distance between them. Inner margins of eyes parallel. Frons pubescent, median raised area without striae, and with two very weak vertical carinae from the ventral antennal sockets. Lower frons delicately coriaceous, with sparse white setae and dense delicate striae irradiating from clypeus, and reaching eye and ventral margin of antennal sockets. Clypeus slightly rectangular, coriaceous, impressed, wider than high, with distinct small anterior tentorial pits; epistomal sulcus indistinct but visible; clypeo-pleurostomal line indistinct, ventral margin emarginated, without incision medially. Frons and vertex with setiferous punctures; lateral frontal carina absent; occiput smooth with sparse setae.
Antenna (Fig. 2g) . Antenna 12-segmented, slightly longer than head plus mesosoma; pedicel subsquadrate, 1.4 times as long as wide; F1 1.9 times as long as pedicel and equal to length of F2; relative lengths of antennal segments from F1 to F10: 11: 11: 11: 10: 9: 9: 8: 7: 6: 17. Mesosoma (Figs. 2c, . Mesosoma 1.30 times as long as high in lateral view. Pronotum pubescent, without lateral carina, submedian pronotal pits narrow, transversal, separated by a wide median carina. Mesoscutum with setigerous punctures. Notauli deeply impressed along entire length and narrow anteriorly, and relatively broadened posteriorly. Anteromedian parallel lines absent; median mesoscutal line present, in form of short triangle, and extending to one-sixths of entire length of mesoscutum; parapsidal lines present, and extending to three-fourths of entire length of mesoscutum. Scutellum slightly wider than long, rugose, with long dense setae; scutellar foveae smooth and shiny without sculpture, separated by a median narrow carina. Mesopleuron smooth and shiny, only pubescent in lower portion; metapleural sulcus reaching mesopleuron in upper three-Þfths of its height in lateral view; metapleuron and propodeum pubescent; lateral propodeal carinae distinct, curved medially; area between two lateral carinae coriaceous, with dense setae laterally, slightly narrower in lower portion.
Fore Wing (Fig. 2f) . Wing margin ciliated; wing surface densely setose except for sparsely setose basal portion; radial cell closed and 3.3 times as long as its maximum width, areolet distinct, large, and closed. Vein RsϩM well-marked, extending to three-fourths of distance between areolet and basal vein, directed toward lower half of basal vein.
Legs. Tarsal claws with small basal lobe and tooth. Metasoma (Fig. 2h) . Metasoma as long as head plus mesosoma, 1.1 times as long as its maximum height in lateral view; second metasomal tergite small and free, not fused with third metasomal tergite (showed white arrow), with a patch of pubescence antero-laterally; dorsal portion of fourth and sixth metasomal tergites with scattered setae and small punctures, each small puncture bearing a very Þne setae. Hypopygium with very minute dense punctures, ventral ridge with white setae, prominent part of ventral spine of hypopygium long, 4.0 times as long as its maximum width.
Color. Head largely brightly black except for mandibles yellowish brown, maxillary and labial palps pale yellow; scapus and pedicel pale yellow, ßagellomeres dark yellow; mesosoma bright black but tegulae brown; coxa of legs dark yellow and the other parts pale yellow; metasoma blackish brown; wing membrane pale gray and veins of fore wing dark yellow.
Male. Unknown. 
Diagnosis
This species is similar to Ceroptres masudai Abe in Japan, but easily distinguished from the latter by having 1) median raised area of frons strongly developed (Fig. 2a) ; 2) antero-median parallel lines of mesoscutum absent (Fig. 2c) ; 3) lateral propodeal carinae (Fig. 2e) ; and 4) radial cell of fore wing relatively long, 3.3 times as long as its maximum width (Fig. 2f ). This species is further distinguished from C. distinctus sp. nov. by using the key provided above and Table 2 . Biology. Unknown. Distribution. China (Zhejiang). Etymology. From latin setosus meaning bristly, referring to its body being covered with dense setae.
Ceroptres masudai Abe, 1997
Ceroptres masudai Abe, 1997. Appl. Entomol. Zool. 32: 253. Material Examined. 1&, CHINA: Dongling, Shenyang, Liaoning, 7-VI-1994, Lou Ju-xian, No. 947815 .
Distribution. China (Liaoning), Japan, and Korea.
Biology. This species inhabits in the galls on plant Quercus serrata, induced by Andricus mukaigawae according to Abe (1997) .
Discussion
Based on a comparison between the Palaearctic species represented by the Chinese species and the Nearctic species represented by the material included in this study (Table 1) , there seem to exist some distinct differences between the Palaearctic and Nearctic members of the genus. Among the Nearctic species, the vertical carinae from the ventral margin of the antennal sockets tend to be incomplete but strongly raised, mesoscutum coriaceous, second metasomal tergite with more dense setae antero-laterally. In contrast, the vertical carinae from the ventral margin of the antennal sockets appear to be more variable among the Palaearctic species, and occasionally are completely missing. However, all species or most species of genus from the world need to be examined to conÞrm whether the observed difference between the species from the two regions will hold universally. Such a work, combined with a phylogenetic analysis, will not only clarify the observed differences between species of the two regions, but also provide insight into the evolution of the genus in time and in space.
